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TITLE OF THE INVENTION 
DIGITAL CAMERA AND METHOD OF CONTROLLING THE SAME 
AND APPARATUS FOR AND METHOD OF OUTPUTTING IMAGE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a digital camera and 
a method of controlling the digital camera and an apparatus 
for and a method of outputting image data. 
Background of the Invention 

An amount of exposure in a digital camera is adjusted 
^STLCh that even in a case where a part of an imaging area is 
bright or dark, the average brightness of the whole image 
obtained by imaging a subject is a preferable level because 
the whole of the subject image is too dark or too bright if 
the amount of exposure is determined on the basis of the 
bright part or the dark part. When a part of the picked-up 
image is cut out, therefore, the cut-out part image may, in 
some cases, be dark or bright. 

When the subject is imaged, it is brought into focus 
such that a main subject in the imaging area is of desired 
size. At the time of reproduction, when an image of the 
main subject is enlarged, the main subject image is 
subjected to electronic zooming processing. The electronic 
zooming is realized by interpolation between pixels. 



Accordingly, the image quality of the image which has been 
electronically zoomed is not so good in many cases. 

In any case, if a part of the image is cut down, the 
image quality of the part image is degraded in many cases. 
For example, the brightness of the part image is not proper, 
or the size of a main subject appearing on the part image is 
not proper so that the electronic zooming is required. 

SUMMARY OF THE INVENTION 
An object of the present invention is to obtain an 
image of good image quality even when a part of an image is 
cut down . 

A digital camera according to a first invention is 
characterized by comprising a photometry device (means) for 
performing photometry for each of the sections obtained by 
dividing an imaging area into a plurality of sections to 
output photometry values; an imaging device (means) for 
imaging a subject, to output image data representing an 
image of the subject; an exposure control device (means) for 
controlling an amount of exposure in the imaging device on 
the basis of the photometry values output ted by the 
photometry device; and a recording control device (means) 
for recording the image data outputted from the imaging 
device and data representing the photometry values, for each 
of the sections obtained by the division, which has been 
outputted by the photometry device on a recording medium 
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with the image data and the photometry value data being 
related to each other. 

The first invention also provides a control method 
suitable for the above-mentioned camera. That is^ the 
5 method comprises the steps of performing photometry for each 
of the sections obtained by dividing an jLmaging area into a 
plurality of sections to output photometry values; imaging a 
subject in an amount of exposure determined on the basis of 
,the outputted photometry values, to obtain image data 
10 representing an image of the subject; and recording the 
obtained image data and data representing the outputted 
photometry values for each of the sections obtained by the 
division on a recording mediiom with the image data and the 
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01 photometry value data being related to each other. 

15 A second invention is for reading out and reproducing 

n 



(playing-back) the image data and the photometry value data 
which are thus recorded on the recording medium. 

An image output apparatus according to the second 
invention is characterized by comprising a reading device 
20 (means) for reading, from a recording medium on which image 
data representing a subject image and data representing 
photometry values obtained by respectively performing 
photometry for a plurality of sections obtained by dividing 
an imaging area are recorded with the image data and the 
25 photometry value data being related to each other, the image 
data and the photometry value data; a display control device 
(means) for controlling a display device such that the 
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subject image represented by the image data read by the 
reading device is displayed on a display screen; a 
designation device (means) for designating a desired image 
zone in the subject image displayed on the display screen; a 
5 brightness adjusting device (means) for correcting, on the 
basis of the photometry value data corresponding to an image 
in the zone designated by the designation device, the 
brightness of the image in the designated zone; and an image 
data output device (means) for output ting the image data 

10 representing the image the brightness of which is corrected. 

The second invention also provides a method suitable 
for the cibove-mentioned apparatus . That is , the method 
comprises the steps of reading, from a recording medium on 
which image data representing a subject image and data 

15 representing photometry values obtained by respectively 

performing photometry for a plurality of sections obtained 
by dividing an imaging area are recorded with the image data 
and the photometry value data being related to each other, 
the image data and the photometry value data; displaying on 

20 a display screen the subject image represented by the read 
image data; designating a desired image zone in the subject 
image displayed on the display screen; adjusting, on the 
basis of the photometry value data corresponding to an image 
in the designated zone, the brightness of the image in the 

25 designated zone; and outputting, the image data representing 
the image the brightness of which is adjusted. 
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On the recording medium^ the image data representing 
the subject image and the data representing the photometry 
values obtained by respectively performing photometry for 
the sections obtained by the division are recorded. The 
image data is read out of the recording medium, and is 
displayed on the display screen. The desired zone is 
designated on the subject image displayed on the display 
screen. 

The correction or adjustment of the brightness of the 
image in the designated zone is performed on the basis of 
the photometry value data corresponding to the image in the 
designated zone. The image data the brightness of which is 
properly adjusted is outputted. 

When the subject is sensed to produce image data 
representing the subject in the digital camera, divisional 
photometry (divided brightness measuring) is performed. The 
obtained photometry values are, on one hand, used for the 
exposure control in the digital camera, and on the other 
hand the photometry values are recorded on the recording 
medium in correlation with the produced image data. The 
photometry values can be used for adjustment of brightness 
of the designated zone image. The brightness adjustment is 
performed easily and properly. In this way, even if a part 
of image (designated zone image) which has been cut out of a 
frame of image is improper (too dark or too bright), the 
part image is adjusted so as to have proper brightness. 



An image output apparatus according to a third 
invention is characterized by comprising a reading device 
(means) for reading, from a recording medium on which jLmage 
data representing subject images of a plurality of frames 
which have been obtained by imaging a subject under 
different imaging conditions, the image data representing a 
specified frame of image; a display control device (means) 
for controlling a display device such that the subject image 
represented by the image data read by the reading device is 
displayed on a display screen; a designation device (means) 
for designating a desired image zone in the subject image 
displayed on the display screen; retrieval means for 
retrieving a frame of image data representing the most 
proper subject image out of the subject dLmages of the 
plurality of frames with regard to the image in the zone 
designated by the designation device; and an image data 
output device (means) for outputting the image data found by 
the retrieval means. 

The third invention also provides a method suitable 
for the above-mentioned apparatus. That is, the method 
comprises the steps of reading, from a recording medium on 
which image data representing subject images of a plurality 
of frames which have been obtained by imaging a subject 
under different imaging conditions, the image data 
representing a specified frame of image; displaying on a 
display screen the subject image represented by the read 
image data; designating a desired image zone in the subject 
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image displayed on the display screen; retrieving a frame of 
image data representing the most proper subject image out of 
the subject images of the plurality of frames with regard to 
the image in the designated zone; and outputting the image 
data found by the retrieval. 

In one embodiment, the imaging condition is an 
exposure amount, so that the subject is imaged a plurality 
of times under different exposure conditions. A plurality 
frames of image data having different brightness are 
obtained and recorded on the recording medium. In this case 
the retrieval means selects a frame of image data having the 
most proper brightness with regard to the image in the zone 
designated by the designation device. 

In another embodiment, the imaging condition is a 
focal length. The subject is imaged a plurality of times 
under different focal length, for example, by changing the 
distance from the subject to the digital camera or by 
changing the zoom magnification. A plurality frames of 
' image data which represents subject of different sized are 
obtained and recorded on the recording mediiom. In this case 
the retrieval means selects a frame of image data having the 
most proper size with regard to the image in the zone 
designated by the designation device. 

On the recording medium, the image data representing 
the subject images of the plurality of frames which include 
the same main subject image but differ in brightness or in 
size are recorded. The specified image data representing 



the subject image is read out of the recording medium, and 
the subject image is displayed on the display screen. The 
desired zone is designated from the subject image displayed 
on the display screen. 

A frame of image data representing the subject image 
of good brightness or size with regard to the image of the 
designated zone is retrieved. The image data found by the 
retrieval is outputted. 

According to the third invention, the frame of image 
data representing the designated zone image of good 
brightness or size is outputted. The image having 
brightness or size which the user can be satisfied with is 
obtained even if it is not subjected to brightness 
adjustment or enlargement processing. 

In the preferred embodiment, the image output 
apparatus further comprises an adjusting means for adjusting 
brightness of the image, in a zone corresponding to the 
designated zone, of the selected frame of image data. The 
amount of the adjustment of the output image may be small so 
that the image is of good image quality. 

In the further preferred embodiment, the image output 
apparatus further comprises an enlarging means for enlarging 
the size of the image, in a zone corresponding to the 
designated zone, of the selected frame of image data. The 
amount of the enlargement of the output image may be small 
so that the image is of good image quality. When the 
electronic zooming (enlarging) processing is performed, the 
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image quality is generally deteriorated. However the amount 
of the enlargement is small, the good image quality is 
maintained. 

The foregoing and other objects, features, aspects 
5 and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a block diagram showing the electrical 
configuration of a digital still camera according to a first 
embodiment; 



Fig. 2 is a flow chart showing the procedure for 



^- 15 processing at the time of recording image data; 

LJ 

CI Fig. 3 illustrates an example of a reference image; 

yl 

Q: Fig, 4 illustrates the structure of an image file: 

CI 

Fig. 5 is a block diagram showing the electrical 
configuration of a digital printer according to the first 
20 embodiment; 

Fig. 6 is a flow chart showing the procedure for 
processing at the time of reproducing an image; 

Fig. 7 illustrates an example of a trimmed image; 
Fig. 8a to 11 show a second embodiment; 
25 Figs. 8a to 8c illustrate examples of subject images; 

Figs. 9a to 9c illustrate the structures of image 

files; 



9 



Fig. 10 illustrates the structure of an image file: 
Fig. 11 is a flow chart showing the procedure for 
processing at the time of reproducing an image; 

Figs. 12a to 14 show a third embodiment; 

Figs. 12a to 12c illustrate examples of subject 

images; 

Fig. 13 illustrates the structure of an image file; 

and 

Fig. 14 is a flow chart showing the procedure for 
processing at the time of reproducing an image. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a block diagram showing an embodiment of 
the present invention, which illustrates the electrical 
configuration of a digital still camera. 

The digital still camera can perform zoom imaging, 
and is provided with a zoom lens 2 • The zoom amount of the 
zoom lens 2 is controlled by a CPU 5. 

The CPU 5 has functions such as AE (Automatic 
Exposure Control), color temperature adjustment (control), 
gamma correction, and data compression. 

The digital still camera is provided with an aperture 
1. The aperture 1 is controlled on the basis of the AE. 

A shutter release button 10 is of a two-stage stroke 
type. The shutter release button 10 is pushed down in a 
first stage, to carry out aperture control, while being 
pushed down in a second stage, to record image data 



representing a subject image. A signal representing the 
push-down of the shutter release button 10 is inputted to 
the CPU 5, 

The digital still camera is provided with operation 
switches 8. It is possible to set an imaging mode, set a 
reproduction (playback) mode, and set a zoom amount and a 
zoom area by the operation switches 8 . Signals representing 
the setting from the operation switches 8 are inputted to 
the CPU 5. 

A ROM 9 Storing an execution program is externally 
attached to the CPU 5. 

Furthermore, the digital still camera is provided 
with a photometry device 6 capable of performing divisional 
photometry (divided brightness measuring). A photometry 
value for each of a plurality of sections obtained by 
dividing an imaging area is obtained in the divisional 
photometry. A signal representing the photometry value(s) 
is (are) inputted to the CPU 5. It goes without saying that 
the photometry device 6 may not be provided, to calculate 
divisional photometry values from image data obtained by 
imaging, as described later. 

When the imaging mode is set by the operation switch 
8, a light image representing the subject image is formed on 
a light receiving surface of a CCD 3 by the zoom lens 2 • A 
signal representing the subject image is outputted from the 
CCD 3, and is inputted to an analog-to-digital converting 
circuit 4. An inputted analog image signal is converted 




into digital image data by the analog-to-digital converting 
circuit 4. The digital image data is inputted to the CPU 5. 

The digital image data is fed to a liquid crystal 
display device 12 from the CPU 5 through a display control 
5 circuit 11. The subject image obtained by the imaging is 
displayed on a display screen of the liquid crystal display 
device 12 by the display control circuit 11. 

Fig. 2 is a flow chart showing the procedure for 
processing at the time of recording image data representing 
10 a subject image. Fig. 3 illustrates an example of a subject 
4C image (reference image). Fig. 4 illustrates the structure 

of an image file recorded on a memory card. 

When the shutter release button 10 is pushed down 
05 (depressed) in the first stage (YES at step 20), divisional 

H- 15 photometry is performed by the photometry device 6. The 
Ci divisional photometry is performed in a total of 30 sections 

p: (areas) (divisional or divided sections al to a30) obtained 

by dividing an imaging area into six sections in the 
horizontal direction and five sections in the vertical 
20 direction. Data representing a divisional photometry value 
for each of the sections is entered into the CPU 5. The 
data representing the divisional photometry values is fed to 
a RAM 7, and is temporarily stored therein (step 21). 

In the CPU 5, the divisional photometry values for 
25 one frame image are accumulated. An amount of exposure is 
determined such that, for example, the subject image has as 
a whole predetermined brightness on the basis of the 



12 



accumulated value (step 22). The amount of exposure may be 
determined by other known method based on the divisional 
photometry values. The aperture 1 is controlled by the CPU 
5 on the basis of the determined amount of exposure. 

When the shutter release button 10 is pushed down in 
the second stage (YES at step 23), image data representing 
the subject image is fed to the RAM 7 from the CPU 5, and is 
temporarily stored therein (step 24). 

The image data is read out of the RAM 7, and is 
inputted to the CPU 5. In the CPU 5, predetermined data 
processing such as color temperature adjustment, gamma 
correction and data compression is performed on the image 
data in the CPU 5 (step 25). 

The divisional photometry value data temporarily 
stored in the RAM 7 is read out, and an image file as shown 
in Fig. 4 is created from the divisional photometry value 
data and the compressed image data (step 26). The created 
image file is recorded on a memory card 13 (step 27). 

Referring to Fig. 4, a header and a data recording 
area are prepared in the image file. 

Data representing a file name, an imaging date, 
imaging time, a shutter speed and an f-stop value are 
recorded on the header. 

A photometry value recording area and an image data 
recording area are prepared in the data recording area. 

Divisional photometry value data (EV values) are 
recorded on the photometry value recording area in 



correspondence with the sections al to a30 obtained by 
division in the subject image. Further, the compressed 
image data is recorded on the image data recording area. 

Fig. 5 is a block diagram showing the electrical 
configuration of a digital printer (printing apparatus). 

The overall operation of the digital printer is 
supervised by a CPU 30. 

A ROM 36 storing an execution program, is externally 
attached to the CPU 30. 

The digital printer has a function of performing 
electronic zooming. Therefore, an electronic zooming 
processing circuit 34 is connected to the CPU 30. 

The digital printer is provided with operation 
switches 35. By the operation switches 35, it is possible 
to issue commands for image display, printing, a zoom 
amount, and a position. Signals issuing the commands from 
the operation switches 35 are inputted to the CPU 30. 

Furthermore, the CPU 30 is provided with a gain 
control circuit 32 for level control. 

Fig. 6 is a flow chart showing the procedure for 
reproduction processing using the digital printer. Fig. 7 
illustrates an example of an image obtained by cutting out 
a desired part of a reference image (trimming away the other 
portion than the desired part). 

When the memory card 13 on which the above-mentioned 
image file (see Fig. 4) is recorded is mounted on the 
digital printer, the image file is read from the memory card 
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13 (step 51) • The image file is fed to the RAM 33 through 
an interface 31 and the CPU 30, and is temporarily stored 
therein. 

The image file stored in the RAM 33 is read out, and 
is entered into the CPU 30, In the CPU 30, the compressed 
image data stored in the image file is extracted. The 
compressed image data is expanded in the CPU 30. The 
expanded image data is fed to an image display control 
circuit 37, so that the subject image (the reference image, 
see Fig. 3) represented by the image data is displayed on a 
display screen of a monitor display device 38 (step 52). 

When an image representing a part of the reference 
dLmage is desired to be displayed or printed, trimming is 
performed using the operation switch 35 (step 53). A zone 
(part or area) to be cut out by trimming is designated in 
the reference image, as shown in Fig. 3 (in Fig. 3, the zone 
to be cut out is indicated by a one-dot and dash line CI) on 
the display screen. 

When the designated zone is cut out by trimming, it 
is judged whether brightness control is automatically 
carried out or manually carried out with respect to an image 
in the designated zone (a trimmed image) (automatic or 
manual) (step 54). The judgment whether the brightness 
control is carried out automatically or manually will be 
made on the basis of the commands issued from the operation 
switch 35. 
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If the brightness control is automatically carried 
out, the brightness of the trimmed image (of the designated 
zone) is detected and a histogram on the brightness is 
created in the CPU 30 (step 56). When a desired part of the 
5 reference image is cut out by trimming, the trimmed image 
(of the desired part) may not, in some cases, have proper 
brightness even if the reference image has proper brightness 
as a whole. When the trimmed image does not thus have 
proper brightness, correction is required. Therefore, it is 

o 

10 judged whether or not the trimmed image must be corrected 
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(Step 57) • 

r.| If the correction is required (YES at step 57), it is 

1=;; found which of photometry sections obtained by division in 

p the reference image corresponds to the trimmed image (step 

y 15 58). If the trimmed image is the image in the zone, 

y indicated by the one-dot and dash line CI, in the reference 

Q: image shown in Fig. 3, it is judged that the trimmed image 

corresponds to photometry sections al3, al4, al5, al6, al7, 
al9, a20, a21, a22, a23, a25, a26, a27, a28, and a29 in the 
20 reference image. 

Data representing a photometry value in the found 
photometry area is read out of the image file stored in the 
RAM 33. The CPU 30 carries out control such that the 
brightness of the trimmed image is proper brightness on the 
25 basis of the read photometry value data (step 59). Even if 
the image in the trimmed area is too bright or too dark 
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relative to the reference image, the trimmed image has 
relatively proper brightness. 

Image data representing the trimmed image is fed to 
the electronic zooming processing circuit 34, where 
electronic zooming processing is performed. The image data 
which has been subjected to the electronic zooming 
processing is fed to the display control circuit 37, so that 
the trimmed image after the electronic zooming processing is 
displayed, as shown in Fig. 7, on the display screen of the 
monitor display device 38 (step 60). 

Furthermore, the image data which has been subjected 
to the electronic zooming processing is fed to a buffer RAM 
39, and is temporarily stored therein. The image data is 
read out of the buffer RAM 39, and is fed to a printer 40. 
The trimmed image is printed by the printer 40 while 
conveying printing paper by a paper conveying (feeding) 
device 41 (step 61). The trimmed image with relatively 
proper brightness is printed. 

When a user manually controls the brightness (step 
54), a brightness correction command is issued using the 
operation switch 35 while displaying the trimmed image on 
the display screen of the monitor display device 38. Image 
data representing the trimmed image is fed to the gain 
control circuit 32, so that the level thereof is adjusted in 
response to the brightness correction command. The user 
thus manually controls the brightness (step 55). Contrast 
control, color adjustment, and so forth of the trimmed image 



are manually carried out by the user, if required. The 
contrast control processing, the color adjustment 
processing, and so forth will be realized by the CPU 30. 

Figs. 8a to 11 illustrate another embodiment of the 
present invention. 

In the present emboddLment, a subject is picked up 
three times (a plurality of times) in different amounts of 
exposure to obtain three (a plurality of) frames of subject 
images. Specifically, the aperture 1 of the digital still 
camera is controlled such that the same subject is picked up 
three times in different amounts of exposure. 

The subject image corresponding to the first frame is 
one obtained by picking up in an amount of exposure smaller 
by lEV than a standard amount of exposure (such an amount of 
exposure that the brightness thereof is proper on the basis 
of a photometry value) (a file name ff001b0.jpg), as shown 
in Fig. 8a. In Fig. 8a, the subject image is indicated by 
fine hatching in order to show that it is picked up in the 
amount of exposure smaller than the standard amount of 
exposure, that is, the subject image is dark. Image data 
representing the subject image shown in Fig. 8a is stored in 
an image data recording area of an image file shown in Fig. 
9a. 

In the image file shown in Fig. 9a, data indicating 
how different (-1EV) the amount of exposure in which the 
subject image is picked up is from the standard amount of 
exposure is stored in its header in addition to data 
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representing a file name;, an imaging date, imaging time, a 
shutter speed and an f-stop value. 

The subject image corresponding to the second frame 
is one obtained by picking up in the standard amount of 
5 exposure, as shown in Fig. 8b (a file name ff001bl.jpg). In 
Fig. 8b, the subject image is indicated by hatching with 
less closely spaced lines than the hatching indicating the 
image shown in Fig. 8a in order to show that it is picked up 
in the standard amount of exposure. Image data representing 
^; 10 the subject image shown in Fig. 8b is stored in an image 
^J; data recording area of an image file shown in Fig. 9b. 

Also in the image file shown in Fig. 9b, data 
[jj indicating how different (±OEV) the amount of exposure in 

^ which the subject image is picked up is from the standard 

O 15 amount of exposure is stored in its header in addition to 

L§| data representing a file name, an imaging date, imaging 

time, a shutter speed and an f-stop value. 

The subject image corresponding to the third frame is 
one which is obtained by picking up in an amount of exposure 
20 larger by lEV than the standard amount of exposure, as shown 
in Fig. 8c (a file name ff001b2.jpg). In Fig. 8c, the 
subject image is not indicated by hatching in order to show 
that it is picked up in the amount of exposure larger than 
the standard amount of exposure, that is, the subject image 
25 is very bright. Image data representing the subject image 
shown in Fig. 8c is stored in an image data recording area 
of an image file shown in Fig. 9c. 
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Also in the image file shown in Fig. 9c, data 
indicating how different (+1EV) the amount of exposure in 
which the subject image is picked up is from the standard 
amount of exposure is stored in its header in addition to 
data representing a file name, an imaging date, imaging 
time, a shutter speed and an f-stop value. 

The three image files representing the same three 
subject images which differ in amounts of exposure are 
recorded on the memory card 13 with the image files related 
to each other (in correlation one another). 

Fig. 10 illustrates another example of an image file. 

Image data representing approximately the same three 
subject images which differ in amounts of exposure are 
stored in an image data recording area of one image file. 
Data indicating that an image represented by image data 
recorded on the image data recording area is picked up in an 
amount of exposure smaller by 1 EV than a standard amount of 
exposure, data indicating that it is picked up in the same 
amount of exposure as the standard amount of exposure, and 
data indicating that it is picked up in an amount of 
exposure larger by 1 EV than the standard amount of exposure 
are recorded on a header of the image file with the data 
related to the corresponding jLmage data. 

The three image files representing the same three 
subject images which differ in amounts of exposure may not 
be recorded on the memory card 13. The image data 
representing the images which differ in amounts of exposure 



which are thus stored in one image file may be recorded on 
the memory card 13. 

Fig. 11 is a flow chart showing the procedure for 
processing in a case where image files (or one image file) 
representing the same three subject images which differ in 
amounts of exposure are reproduced (played back) using the 
digital printer shown in Fig. 5. In Fig. 5, the same 
processing as the processing shown in Fig. 6 is assigned the 
same reference numeral. 

Image data representing a standard image (an image in 
a standard amount of exposure) is read from the memory card 
13 (step 71). The read image data representing the standard 
image is temporarily stored in the RAM 33 through the CPU 
30. The data representing the standard image is read out of 
the RAM 33 and is fed to the display control circuit 37, so 
that the standard image is displayed on the display screen 
of the monitor display device 38 (step 72). The user 
performs trimming (cutting out of desired part) while seeing 
the displayed standard image (step 73). It is judged 
whether brightness control is carried out manually or 
automatically (step 74). 

When the brightness control is automatically carried 
out, the brightness of a trimmed image is detected by the 
CPU 30. A correction amount required for the trimmed image 
to have proper brightness is calculated on the basis of the 
detected brightness (step 76). In this embodiment, the 
divisional photometry values have not been stored in the 
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image file. An average brightness level of the image data 
which represents the trimmed image is calculated and the 
calculated average brightness is compared with the 
predetermined proper brightness level. The difference 
5 between the calculated average brightness level and the 
predetermined proper brightness level is the correction 
amount. In a case where the divisional photometry values 
are in the image file, these values may be used to find the 
correction amount . 

10 If correction is required (YES at step 77), an image 

which may be corrected only to a slight degree is selected 
out of images corresponding to a plurality of frames which 
are recorded on the memory card 13 on the basis of the 
calculated correction amount (step 78). That is, such a 

15 frame of image is selected that an average brightness level 
of the image of the zone which correspond to the trdLmmed 
image is the closest to the proper brightness level. Image 
data representing the selected image is read from the memory 
card 13, and is temporarily stored in the RAM 33. If the 

20 selected image is a standard image, the image data 

representing the standard image is not read out of the 
memory card 13 again because it has already been stored in 
the RAM 33. It goes without saying that the image data 
representing the standard image may be read out of the 

25 memory card 13 again. 

The image data, of the zone corresponding to the 
trimmed image, representing the selected image is read out 



22 



of the RAM 33, and is inputted to the gain control circuit 
32. In the gain control circuit 32, the level of the image 
data is finely adjusted such that the image of the zone 
corresponding to the trimmed image, of the selected image, 
has proper brightness on the basis of the calculated 
correction amount or an average brightness of the read image 
data. 

The image data whose level has been finely adjusted 
is fed to the display control circuit 37, so that the image 
with proper brightness is displayed on the display screen of 
the monitor display device 38 (step 60). Thereafter, 
printing is done (step 61). 

The image which may be corrected only to a slight 
degree is selected out of the images corresponding to three 
frames which differ in amounts of exposure is selected, and 
the brightness of the selected image is finely adjusted. 
Since the correction amount is decreased, the obtained image 
quality is improved. 

When the brightness control is manually carried out 
(step 74), the three image data which differ in amounts of 
exposure are read out of the memory card 13, and are fed to 
the display control circuit 37. Three images which differ 
in amounts of exposure are displayed on the display screen 
of the monitor display device 38 at different locations. 
The user selects the image with desired brightness out of 
the three images. A brightness control command is entered 
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from the operation switch 35 with respect to the selected 
image. 

The image data representing the dLmage selected by the 
user is fed to the gain control circuit 32, so that the 
5 level of the image data is manually adjusted in response to 
the brightness control command issued from the user (step 
75). 

Figs. 12a to 14 illustrate still another embodiment. 
Figs. 12a to 12c illustrate examples of subject 
10 images. Fig. 13 illustrates the structure of an image file. 



g% In the present embodiment^ a subject is picked up 

p?; three times ( a plurality of times) at different focal 

distances (lengths) (by changing the distance from the 
subject to the camera or by changing a zoom magnification) 



15 to obtain three (a plurality of) subject image. 
Cl^ Consequently, the subject images including main subject 

O images which differ in size are obtained. 

The subject image corresponding to the first frame (a 
short focal point image or a short focal length image) is 
20 one obtained by picking up at a shorter focal point than a 
standard focal point, as shown in Fig. 12a. Consequently, 
the size of a main subject image OA is smaller than that of 
a standard image (an image shown in Fig. 12b). Image data 
representing the subject image shown in Fig. 12a is recorded 
25 on an image data recording area shown in Fig. 13. 

A header recording area and the image data recording 
area are formed in the image file. 
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Focal distance (length) information indicating how 
focal length is used to obtain image data recorded on the 
image data recording area is recorded on the header in 
addition to a file name, an imaging date (although one 
imaging date is recorded in an example shown in Fig, 13, 
three imaging dates may be recorded in correspondence with 
the three frames), imaging time, a shutter speed and an f- 
stop value. 

The subject image corresponding to the second frame 
(the standard image) is one obtained by picking up at a 
standard focal point, as shown in Fig. 12b. A main subject 
image OB of standard size is obtained. Image data 
representing the subject image shown in Fig. 12b is also 
recorded on the image data recording area shown in Fig. 13. 

The subject image corresponding to the third frame (a 
long focal point image) is one obtained by picking up at a 
longer focal point than the standard focal point, as shown 
in Fig. 12c. Consequently, a main subject image OC larger 
than the standard main subject image OB is obtained. Image 
data representing the subject image shown in Fig. 12c is 
also recorded on the image data recording area shown in Fig. 
13. 

The image data representing the three images are 
recorded on the memory card 13 with respect to approximately 
the same main subject images OA, OB and OC which differ in 
focal distances (differ in subject image size). 




Fig. 14 is a flow chart showing the procedure for 
processing in a case where the memory card 13 on which image 
data representing three images which differ in size are 
recorded with respect to approximately the same main 
5 subjects is reproduced (played back) using the digital 

printer shown in Fig, 5. In Fig. 14, the same processing as 
the processing shown in Fig. 11 is assigned the same 
reference numeral. 

Short focal image data (image data representing an 
Cl 10 image including a main subject image which is smaller than 

that of standard size) is read out of the memory card 13, 
yi and is fed to the display control circuit 37 (step 71). A 

ni short focal image is displayed on the display screen of the 

^' monitor display device 38 (step 72). Trimming is performed 

^ 15 by the user (step 73), and it is judged whether or not 

^ zooming control is carried out automatically or manually 

Izf with respect to a trimmed image (step 80). 

When the zooming control is automatically carried 
out, in order to enlarge the trimmed image, the 
20 magnification of the trimmed image is calculated on the 

basis of the size of the trimmed image and the size of the 
frame of image (step 82) so that the size of the trimmed 
image becomes equal to the size of the frame of image. It 
is judged whether or not electronic zooming processing may 
25 be performed using an image other than the short focal 

image. That is, it is judged whether or not the electronic 
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zooming processing may be performed by replacing the image 
(step 83) . 

The first ratio of the size of (the main subject 
image of) the short focal image to that of (the main subject 
5 image of) the standard image, and the second ratio of the 
size of the short focal image to that of the long focal 
image are predetermined. If the above calculated 
magnification is closer to 1, the short focal image is used. 
If the calculated magnification is closer to the first ratio 

10 or the second ratio, the standard image or the long focal 

point image* is selected (step 84). Image data representing 
the image of the zone corresponding to the trimmed image, of 
selected image, is read out of the memory card 13, and is 
temporarily stored in the RAM 33. The image data is fed to 

15 the electronic zooming processing circuit 34 from the RAM 
33. In the electronic zooming processing circuit 37, the 
size of the read image is finely adjusted by the electronic 
zooming processing such that the size of the image becomes 
equal to that of a frame of image (step 85). When the short 

20 focal images is used, the electronic zooming processing is 
executed as required. 

The image data which has been finely adjusted is fed 
to the display control device 37, so that the image after 
the electronic zooming is displayed on the display screen of 

25 the monitor display device 38, as shown in Fig. 7 (step 60). 
Thereafter, the zoomed image is printed (step 61). 
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When the zooming control is manually carried out 
(step 80), image data representing images corresponding to 
three frames which differ in size, which are recorded on the 
memory card 13, are read out. The read image data are fed 
to the display control circuit 37, Images corresponding to 
the three frames which differ in size are displayed on the 
display screen of the monitor display device 38, preferably 
at once at different locations in the screen. The user 
selects the image including a main subject image of desired 
size out of the images corresponding to the three frames 
which differ in size (step 81). Thereafter, a size control 
command is issued by the operation switch 35, as required. 
In the electronic zooming processing circuit 34, the 
electronic zooming processing is performed in response to 
the size control command. 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is not 
to be taken by way of limitation, the spirit and scope of 
the present invention being limited only by the terms of the 
appended claims. 
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